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774. 


TABLES FOR THE BINARY SEXTIC. 


THE LEADING COEFFICIENTS OF THE First 18 OF THE 26 COVARIANTS. 


[From the American Journal of Mathematics, vol. Iv. (1881), pp. 879—884.] 


INCLUDING the sextic itself, the number of covariants of the binary sextic is = 26, 
as shown in the table p. 296 of Clebsch’s Theorie der bindren algebraischen Formen, 
Leipzig, 1872; viz. this is 


(AE | 
| (1, P )s 


GO, | GP 
(Ai; Pe 
LE i), b) 
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Or, using the capital letters A, B,..., Z to denote the 26 covariants in the same 
order, the table is 


0 2 4 6 8 10 12 
1 A 
ES IR EE K ae 
OE p TE PIE S Ra oe ye aia 
alr J, =(A, B)*| K,=(A, BE) BE ol sk 
5 M, =(C, BY| N, = (C, BY 0, = (D, BY aes: 
NC Q, = (F, BY PN 

R, = (G, BY 

7 S, = (A, By | T, = (A, EP bed 
RE eee MS ; Mirek 
9 V, =(G, E°) EP 
10 |W, =(4, BY] X, = (4, By Eor 
19 |F, =(6, E9 EE 
15 |Z, =(G, En DEK 


A is the sextic. P is Salmon’s C, p. 204. 
R is Salmon’s 4, p. 202. Wasa P D, p. 207. 
Taa 3 B, p. 203. Lines m E, p. 253. 


The references are to Salmon’s Higher Algebra, 2nd Ed., 1866. 


In the present short paper I give the leading coefficients of the first 18 covariants, 
A to R (some of these are of course known values, but it is convenient to include 
them): for the next four covariants S, T, U, V, the leading coefficients depend upon 
the coefficients of A, C, G and EY. viz. writing 


A =(a, b, ¢, d, e f, gte y), 
H=(a, 18, dy 16 efa ys 
Os, 18, gy, 18, Qa, ys 
G =(a", 8%, HY, ae", Wye”, da, yy, 
S, Coeff. a? = ae — bò + cy — dB + ea, 
T, , «#=ad—2by + 3cB — 4da, 
U, , #@=205—f'y+7'B— 28a, 
V, w= 280ae — 3588 + L0y y 2088 + Meg. 


we have 


Similarly the invariant W and the leading coefficients of X, Y depend on the coefficients 
of A, G and ES: and the invariant Z depends on the coefficients of G and Ei 
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But these two invariants W and Z have been already calculated; viz. as already 
mentioned, W is Salmon’s invariant D, and Z his invariant Æ, given each of them 
in the second edition of his Higher Algebra (but not reproduced in the third 
edition): on account of the great length of these expressions, it has been thought 
that it was not expedient to give them here. 


For the reason appearing above, I have added the expressions for the remaining 
coefficients of C. E, G. 


A, af Byw C6 DH, = E, x Ff, af G, af H, a 
a+l ag 1|ae 1 | ac T |acg +1 | ace #1|af +1 
abf— 6 | @bd—4 | a—l1 df -8| @ -1|abe —6 
cet15 | d-8 é +2 | abe —1 cd +2 
dœ — 10 abg — 1 bed +2 | abd +8 
bef + 3 e =I be? — 6 
bde — 1 
ce —3 
| cd* +2 
R d,. a ME L, a M, 0 Ma O, as 


af? + 1 Vadg + 1 |aef +1 Jeg + 1 |e — 1 |aedg 0 
gf? —1 label = 10 ad tad de Po Mfg = 8) degie N oof mid 
du -1 cdf + 4 |abeg — 8 |abf—l By KS df? + 3 df + 3 
def +2 cè +16 | bdf — 2 bee — 2 GRT ef — 3 de: — 2 
e —] die —12 | be? + 5 bd?+4 T v - 1 | aby + 1 |abdg 0 
ab eg — 1 | a®b’df + 16 ef s9 cd —1 beg + 6 beeg + 2 Bef + i 
bf? +1 be? + 9 cde —17 | abe +3 bdeg — 34 bef? — 3 beg 0 
bedg + 2 bef — 12 d? + 8 bed— 6 bdf? + 48 bdg - 4 bedf — 14 
beef — 2 bede — 76 |abg + 2 be +3 bef — 18 bdef — 12 bee? +11 
bd?f — 2 bd? + 48 bef — 6 ceg + 18 beñ +15 bde + 1 
bde + 2 ee +48 bde + 2 ef? — 45 cdg + 1 Gr +19 
eg —1 ed? — 32 bee + 6 cd% + 4 |~ ef + 9 ede — 14 
edf +2 bed? — 4 cdef + 78 cdf + 4 L + 6 
ce? +l ce! — 36 cde? — 21 | acg 0 
cde — 3 df — 48 de + 8 df + 8 
d* +1 d'e + 98 |a%beg — 3 ve -— 9 
ab ceg 0 bedg+ 6 beef - 6 
bd’g+ 64 beef + 9 pede + 16 
bdef — 144 bd?f+ 32 bd? — 8 
be? + 81 de? — 39 bee — 3 
bedg - 96 beg — 3 bed*4 2 

beef + 108 be*df — 66 

bed + 96 bee + 18 

bede* — 126 bede + 76 


bde + 16 bd* — 89 
cg + 36 of +27 
df — 72 de — 45 
če — 27 ed? + 20 
ede + 96 

| ae G 
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P AT 
ad’g 4+ 1l 
defy — 6 
df” T 
eg + 4 
ef? — 3 
abedg? - 6 
beefg +18 
bef? -12 
bd*fg +12 
bdeg — 18 
bef + 6 
eg + 4 
eeg — 24 
edfg —18 
eef? + 30 
cd’eg + 54 
cdf? — 12 
cde*f — 42 
cet +12 
dig —20 
def +24 
de — 8 
abd + 4 
efg —12 
OF ae 8 
Peg — 3 
beeg + 30 
bef? — 24 
b "eu — 12 
bed? — 24 
b*de*f + 60 
bet — 27 
befg + 6 
bedeg — 42 
be*df? + 60 
beef — 30 
bed "a + 24 
bed*ef — 84 
bede + 66 
bdif + 24 
bd’ — 24 
eu +12 
cf? —R 
cd — 8 
edef + 66 
wean — 8 
edf — 24 
ede — 39 
cde + 36 
dé — 8 


www.rcin.org.pl 


Q, as 


AGO AGO HERO BP WWNS OULD 


l 
Oo 
Oo 


| 
bo 
A 


l LLL tl 
bo 


| 
OO 


Tee EE N 
© OD Ore 


Lt RE 
ee 


| 
Ha 
for) 


375 


376 TABLES FOR THE BINARY SEXTIC. [774 


Remaining Coefficients of C, E, G. 


C E G G 
vy wy aly | ay? 
| | 
af + 2 adg+ 1 dg + 1 aeg— 7 
be — 6 aef — 1 abf * 2 af? — 14 
ed + 4 beg — 1 ace — 19 bdg + 28 
bdf — 8 ad* + 8 bef + 42 
an be — 6 eg + 14 
2.2 
vy 2 | bed + 44 cdf — 168 
ee oh L BD ce +105 
cde — 17 9 
ag+ 1 d? 8 oak pe © 
os = 9 3 vy ay 
j D T T E 
d'+® y? abg+ 7 afg — T 
acf — 14 beg + 14 
ay? ade — 14 bf? 0 
aeg + 1 bf 0 cdg + 14 
af? = 1 bce — 21 cef + 21 
bg + 2 bdg — 3 bd? + 112 df —112 
of —6 bef + 3 cd — 70 dè + 70 
de + 4 cg + 2 
AF Ed ay? ay? 
yt ce* — 3 
PAR” ag+ T ag — 1 
adf — 98 bfg — 2 
eg tl ae? — 14 ceg + 19 
df— 4 bg + 14 ee 6 
243 bef — 42 og 8 
bde + 168 def — 44 
ee — 105 ë + 30 
ay” y’ 
Note.—In the tables on this page, a 
has been treated like the other letters ; adg 0 by — 1 
on the preceding pages, the powers aef — 35 fg + 5 
of a have been suppressed except in beg + 35 deg- 2 
the first of every series of terms con- b df 0 a 8 
taining a common power of a. he + 105 ef + 6 
ef — 105 


The final result is that we have the values of the invariants B, J, P, W, Z 
and the leading coefficients of the covariants A, C, D, E, F, G, H, J, K, L, M, 
N, 0, Q, R: also the means of calculating the leading coefficients of the remaining 
covariants S, T, U, V, X, Y. 


www.rcin.org.pl 


